. The HOMO (bottom) and LUMO (top) of (a) YYd1 and (b) WYd1 as calculated by DFTB3-D. S1
CONSTRAINED GEOMETRY OPTIMIZATION. The potential energy surfaces (PES) study was initially performed using DFTB3 with UFF dispersion and the 3ob parameter set, varying the horizontal and vertical displacements between 2.0 Å and 4.5 Å in 0.1 Å increments as shown in Figure S2 . Keeping this vertical separation constant, a similar process was followed to find the most favorable horizontal displacement within ±2.0 Å of the ring centers. Once energy minima for both vertical and horizontal separations were identified from the PES, the dimers were optimized, using DFTB3-D, while keeping the functional groups of interest frozen. The lowest energy dimers were then studied further using MP2/6-31G* with single point energy calculations, FMO PIEDA, and NBO analysis. 
